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Abstract 

Purpose The objective of this paper is to describe the 
process of development of an appropriate methodology for 
a type III label that can be used by a trade association, 
namely “Sector Environmental Product Declaration” 
(EPD). The study starts from the definition of required 
data, data collection procedures, sample selection criteria 
etc. With this aim, the application of the scheme on a case 
study has been conducted, regarding the cement production 
in Italy. 

Methods The methodology has been selected coherently 
with the requirements of the International EPD® system. 
The basis for the definition of the methodology of the study 
was the document Product Category Rules 2004:01 for the 
Product Group “Cement”. Since these rules were prepared 
before the introduction of the International EPD® system, 
the guidelines have been refined in order to suit the revised 
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programme instructions, whose spectrum includes the 
innovative case of the Sector EPD. 

Results and discussion A pre-inventory analysis, aimed to the 
sample selection for the case study presented, has been 
conducted. The elements influencing the selection of plants 
and products were geographical position of plants and eventual 
company/group affiliation, plant productivity, process technol¬ 
ogy type, fuels and raw materials use and product typology. 
Seven plants have been identified. The environmental impacts 
are referred to the production of 1 ton of representative average 
cement. “Representative” is referred to the selection of the 
panel of typical cement plants, whilst “average” refers to data 
source. In particular, for every selected plant, the analysis has 
yielded the results related to an average cement, including all 
the typologies there produced; then, the average profile is 
derived. It can be remarked that the relative contribution of the 
different life cycle phases remains almost unchanged for every 
impact category. Apart from waste production, the distribution 
appears rather uniform. The amount of clinker results as the 
main potential source of variation for the impacts, as regards 
the different cement typologies. 

Conclusions ft can be concluded that a targeted analysis of 
the sample representativeness is required to support the 
robustness of the selection in view of the successive 
verification process. The incoming revision of the Product 
Category Rules, in order to extend the application spectrum 
to product-type declarations, will enable the compilation of 
the life cycle assessment results presented in this paper in a 
Sector EPD for the case study. 

Keywords Cement • Environmental Product Declaration • 
ISO 14025 ■ ISO 14040 • Life cycle assessment ■ Sector 
EPD • Trade association ■ Type III label 
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1 Introduction 

The demand for a better environmental quality is presently 
one of the key issues influencing the behaviour and the 
market choices of larger and larger groups of individuals, 
which are increasingly paying attention to the environmen¬ 
tal performance of products. 

This represents a new and promising green market outlet 
for firms that are trying to understand and satisfy the 
environmental expectations of their customers, including 
those in the sectors of building materials. 

The building sector, in fact, including housing, has a 
strong weight on the society’s total energy demand and 
total material use; therefore, it has to be prioritised in a 
sustainability direction (Erlandsson and Borg 2003). 

From the firm point of view, a typical problem which has 
to be faced by those producers actively engaged in 
environmental sustainability issues is to identify and 
capture the competitive advantage arising from their 
responsible environmental behaviour. However, in order to 
address market competition towards eco-responsible tar¬ 
gets, it is necessary to adopt instruments which allow 
comparison of products based on scientifically sound, 
objective and comparable indicators. 

Moreover, it has widely been recognised that the 
environmental consequences of production are well extend¬ 
ed beyond the physical boundaries of the production sites, 
the whole life cycle of products being a potential source of 
environmental impacts to be understood and kept under 
control (Badino and Baldo 1998). 

For instance, the assessment of the environmental 
performances of building products cannot be limited to a 
single step in the production chain. It must be recognised 
that every single process in the production chain is 
inseparably connected with the other upstream or down¬ 
stream activities. In particular, there is evidence that it is the 
need for and the subsequent use of building materials the 
very reason for which a production activity exists (Badino 
et al. 2006). In other words, demand for these products is 
derived rather than direct, and so it makes sense to consider 
their environmental performance within the context of their 
intended use as well as during production. 

Thus, when assessing the environmental impact of a 
building product, the evaluation has to be extended through¬ 
out all the life cycle. It would be nonsense to limit the analysis 
to a single step, whereas not only the environmental character¬ 
istics of each phase are interconnected but also the environ¬ 
mental consequences of quarrying and manufacturing can be 
even lower than the ones in the downstream sectors (Badino et 
al. 2006). 

This expanded view is consistent with the shift towards 
green supply chain management: The producer of the final 
product strives to ensure that the components used are 


produced sustainably. It is also consistent with the UN 
Agenda 21’s goals of sustainable constmction, which is a 
holistic way of thinking about buildings that encourages 
harmony between the natural and built environment (Du 
Plessis 2001). Constmction materials should be produced in 
a sustainable manner, and design should be environmentally 
oriented. 

Another key issue is the protection of the local and 
European Union markets against the unfair competition by 
those producers that can supply low price raw materials but 
with much higher environmental burdens (Badino et al 2003). 
This occurs because in the absence of government actions 
(taxes, fees, environmental regulation etc.) forcing firms to 
internalise the environmental costs of their activities, only 
responsible firms will do so. But they must compete with 
firms that can price their products lower because they do not 
face the same set of costs. To do so effectively, they need 
information that clarifies the relative value of their products. 

For these reasons, the life cycle assessment (LCA) 
methodology is increasingly being used as an objective 
and credible tool to measure the environmental perform¬ 
ances of products and understand the environmental 
sustainability of the production chain. 

In such a context, it becomes topical to enable the 
markets’ understanding and taking into account of the 
environmental background of products. This is the field of 
environmental labelling, aimed at communicating to the 
potential intermediate or end customers that producers do 
care about the internalisation of environmental externalities 
that are caused by their products. 

1.1 Environmental Product Declaration: the EPD® system 

Systems for type III Environmental Product Declarations 
(EPDs) are gradually becoming more known and opera¬ 
tional on the market. EPD is a communication tool that 
provides environmental data on products and services using 
predetermined parameters and, where relevant, additional 
environmental information. The so-called EPD® system 
(www.environdec.com) is one of these programmes oper¬ 
ating on the market in several countries, which has 
considerably gained importance during the last decade. 

This type of formalised product declaration relies on life 
cycle analyses according to ISO 14040 series (ISO 2006a; 
Klopffer 2005). This environmental management tool 
evaluates the effects of a product on the environment over 
the entire period of its life: from the extraction and 
processing of the raw materials through the manufacturing, 
packaging and delivery processes, the use, re-use and 
maintenance of the product and onto its final recycling or 
disposal as waste at the end of its useful life. Through the 
assessment of emissions and consumption of resources at 
every stage of the life cycle, the environmental impacts 
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from the entire life cycle of products and services are 
addressed. 

The ISO standard for EPD, i.e. ISO 14025 (ISO 2006b), 
published in 2006, describes the procedure necessary for 
preparing the declarations, how to develop consistent and 
comparable data sets (Grahl and Schmincke 2007; 
Schmincke and Grahl 2006), according to common rules, 
i.e. Product Category Rules (PCR; Fet and Skaar 2006). 

The publication of ISO 14025 and the experience gained 
from an EU project entitled “Requirements for an interna¬ 
tional EPD scheme” (INTEND project 2005) have recently 
called for a revision of the EPD® system. The revision 
work has, to a large extent, been focussed on a further 
broadening of the scheme to a system with international 
applicability—the result being the so-called International 
EPD® system, meant to provide a tool for relevant and 
credible product-related environmental information. 

The re-arrangement of the EPD organisation with the 
launch of the International EPD® system has led to a wide 
change in the EPD distribution by countries and sectors, 
mainly owning to the new classification scheme for 
products categories based on Central Product Classification 
scheme used for structuring PCRs into a hierarchic level 
based on a modular approach (Del Borghi and Gallo 2008). 
Nevertheless, so far, the registered EPDs have been tailored 
in order to inform about the environmental performance of 
specific goods and services. Many industrial associations 
instead show growing interest on “product-type EPDs”, in 
contrast to product specific EPDs. 

The objective of this paper is to study the development 
of a new feature of the International EPD® system, i.e. the 
Sector EPD. This tool shows a sort of average environ¬ 
mental profile of the product, based on the typical 
processing adopted in the local context and representative 
of the production offered by the sector. 

This declaration can find application in the use as 
representative average for a well-defined geographical area 
for the upstream and manufacturing processes in the search 
and development of more product-specific PCR documents. 
Besides, a sector EPD can be used as a sector benchmark 
for separate producers manufacturing or offering products 
and services in the same product category. In addition, it can 
also be used as a guidance tool indicating the general 
environmental performance of a product category, i.e. for 
planners, designers and architects in the construction sector 
not needing information from specific products from selected 
suppliers, according to the reference document “Introduction, 
Intended Uses and Key Programme Elements for Environ¬ 
mental Product Declarations, EPD” (2008). 

Since the EPD is a concise document that outlines a 
simple profile of the environmental performances of a 
product, including objective, comparable and credible data, 
the definition of an appropriate methodology must be 


performed with particular rigour. This paper aims to 
describe the process of development of this methodology, 
starting from the definition of required data, data collection 
procedures, sample selection criteria etc. The application of 
the scheme on a case study has been conducted, regarding 
the cement production in Italy. 

The choice of a building material as a case study is also 
supported by the activity of the European Commission as 
concerns the integrated policy product voluntary approach 
(European Commission 2003) that assesses products within 
the construction sector by focusing on the whole product 
life cycle. 

The inter-universitary Centre for the Development of 
Products Sustainability (CE.Si.S.P., University of Genoa, 
Italy) has performed the complete related LCA study (Del 
Borghi and Strazza 2008), which has undergone an 
independent review and whose main results are presented 
in this paper. 

2 Materials and methods 

2.1 Environmental aspects of cement industry 

Cement is a powdered substance mainly used as binding agent 
in concrete production. It is produced through several stages, 
basically made up of the two following essential phases: 

• Manufacture of a semi-finished product, so-called 
clinker, obtained from the calcination in a high- 
temperature kiln of a “raw mix” made up of a mixture 
of clay, limestone and several other additives 

• Manufacture of cement as a finished product, obtained 
by the homogeneous mixture of the ground clinker and 
calcium sulphate (gypsum) with or without—depending 
on the type of cement—one or more additional 
components: slag, fly ash, pozzolana, limestone etc. 

The core technology of the cement plant is the kiln and 
the ancillary equipment where calcining takes place at 800- 
900°C and breaks the calcium carbonate down into calcium 
oxide and carbon dioxide, which is released. Clinkering 
completes the calcination stage and melts the calcined raw 
mix into hard nodules resembling small grey pebbles. 
Material temperature in the burning zone of the kiln ranges 
from 1,350—1,450°C (main flame up to 2,000°C); this is the 
area where capital costs are highest, fuel demands are 
largest and process control is the most crucial. Kiln 
technology varies from vertical shaft to long rotary kilns, 
to Lepol kilns, to suspension pre-heater with pre-calciner 
kilns. One of the possible differences amongst these 
technologies can be the specific heat consumption. 

The high temperatures required for raw mix burning 
mean that the process is “energy intensive”. Electrical 


Springer 



Int J Life Cycle Assess (2010) 15:540-548 


543 


energy is required for raw milling and mixing, burning and 
finish milling, but the largest energy demand must be 
ascribed to the fuel needed for burning the raw mix. 

Finish milling entails the grinding of clinker in order to 
produce a fine grey powder. Gypsum (CaS0 4 ) is ground 
together with the clinker, along with other materials, in 
order to produce finished cement. Gypsum is responsible 
for the control of cement hydration rate in the process of 
cement setting. 

The environmental aspects of the cement industry are 
closely connected to the air emissions, i.e. generally dust, that 
have many sources throughout the cement processing, carbon 
dioxide, nitrogen oxides and low amounts of sulphur dioxide, 
mainly from the kiln. On the other hand, the cement industry 
is able to use alternative fuels and raw materials to reinforce 
its competitiveness and at the same time contribute to 
solutions to some of society’s waste problems in a way 
which valorises the waste and is beneficial to the environ¬ 
ment. For instance, on condition that particular attention is 
paid about metals concentrations in clinker, the recycle of 
cement kiln dust, created during the third stage of manufac¬ 
turing when clinker is formed, reduces the need for limestone 
and other raw materials and contributes to energy saving. 

In general, the recent environmental policies led the 
cement industry to adopt some typical abatement activities 
such as: 

• Increased use of mineral addition and supplementary 
cementitious material in order to reduce the clinker 
content in cement, the result being an effective reduc¬ 
tion of the chemical process emissions 

• Increased utilisation of alternative raw materials and 
fuels 

• Improved energy efficiency through modern kiln 
technologies 

2.2 Life cycle assessment of cement production for a Sector 
EPD 

In order to conduct a life cycle assessment study with the 
aim of developing an Environmental Product Declaration, 
precise methodological choices are required, whose defini¬ 
tion must consider the comparability amongst different 
studies. Therefore, common and harmonised calculation 
rules have been adopted since similar procedures must be 
used for data collection and handling. This applies, for 
instance, to goal and scope of the study, upstream and 
downstream system boundaries, assumptions done as well 
as the choice of calculation methods. 

The methodology used in this study has been thereby 
selected coherently with the requirements of the EPDs as 
defined in the document “General Programme Instructions 
for Environmental Product Declarations, EPD” (2008). The 


basis for the definition of the methodology of the study was 
the document PCR 2004:01 (2004). This document 
describes the scope and goal of the LCA for the development 
of an EPD, as it sets the parameters for the assessment of the 
environmental performance for the Product Group “Ce¬ 
ment”. Since these rules were prepared before the introduc¬ 
tion of the International EPD® system, the guidelines have 
been refined in order to suit the revised programme 
instructions, whose spectrum includes the innovative case 
of the Sector EPD. 

The functional unit has been defined as 1 ton of cement 
produced. Besides, the selection of system boundaries, 
represented in Fig. 1, reflects the goal of the production 
process, as a general ride. The upstream processes cover 
fuels and raw materials production (including transports 
towards plants), mining operations, as well as construction 
and dismantling of fuel production plants; quarry construc¬ 
tion and rehabilitation have been evaluated as optional 
stages, and not considered in this study. The core module 
covers the following lifecycle phases: plant operation (i.e. 
clinker production and cement production) and plant 
construction, whilst its dismantling is considered as optional 
and excluded from this study. Cement distribution would 
represent the downstream process, but it is considered to stay 
out of the selected boundaries in order to guarantee the 
maximum homogeneity between the different existing cases 
in the panorama of the country. Moreover, this modular 
procedure is highly coherent with the modularity approach 
promoted by the International EPD® system. 

Since the cement production process entails the use of 
alternative raw materials/fuels, some considerations have to 
be highlighted as concerns the allocation rules regarding 
these materials. In this study, the approach referred to as the 
“polluter-pays allocation method” has been applied, as 
stated in the reference document “Supporting Annexes for 
Environmental Product Declarations, EPD” (2008). 
According to this approach, the user of the waste has to 
carry the environmental impact from the processing and 
refinement of the waste, but not the enviromnental impact 
caused in the “earlier” life cycles. In particular, a waste 
flow from a supplier that can be used without affecting the 
waste generator’s process is free of environmental burden 
for the user. The further processing of materials subject to 
recycling are allocated to the next product system which 
utilises the recycled materials as material input, such as the 
collection process. 

Life cycle inventory work has identified different forms 
of resources use and pollutants emissions that usually have 
different potential environmental impacts within the so- 
called impact categories. The potential environmental 
impacts are calculated using characterisation methods that 
make it possible to associate the scale of a pollutant 
emission to selected so-called characterisation/conversion 
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Fig. 1 The system boundaries 
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factors. For this study, a method coherent with the EPD 
requirements has been selected, following the principles 
inserted in the document “Supporting Annexes for Envi¬ 
ronmental Product Declarations, EPD” (2008). Therefore, 
in this work, the potential environmental impacts associated 
with the various types of use of resources and pollutant 
emissions have been reported into the following impact 
categories: emission of greenhouse gases (expressed as the 
sum of global wanning potential (GWP), 100 years, in 
kilograms of C0 2 equivalents), emission of ozone-depleting 
gases (expressed as the sum of ozone-depleting potential in 
kilograms of CFC 11-equivalents, 20 years), emission of 
acidifying gases (expressed as the sum of acidifying 
potential (AP) in kilograms of S0 2 equivalents), emission 
of gases that contribute to the creation of ground-level 
ozone (expressed as the sum of ozone-creating potential 
(POCP) in kilograms of C 2 H 4 equivalents) and emission of 
substances to water contributing to oxygen depletion 
(expressed as the sum of oxygen consumption potential 
(EP) in kilograms of P0 4 3 equivalents). This study has 
included two categories that reflect the use of non¬ 
renewable/renewable resources with energy content, 
expressed in megajoule equivalents (by means of gross 
calorific values), and two categories that reflect the use of 
non-renewable/renewable resources without energy content, 
expressed in kilograms. In addition, the analysis has 
included water consumption (kilograms), waste production 
(kilograms) and, finally, direct dust emissions. In this paper, 
the most significant parameters explored are presented. 

The LCA study for the calculation of the environmental 
impacts to be inserted in the declaration has been carried 


out with the help of the LCA software tool SimaPro 7.1, 
developed by PRe Consultants (2008). 

All data are referred to the reference year 2006. 

In the preparation of a Sector EPD, it must also be 
considered that the relative verification procedures may 
have to be somewhat stricter compared to company-specific 
EPDs. In particular, in the General Programme Instructions 
(2008), it is stated that it is important to evaluate if there 
exist clear differences amongst the sites. 

The methodology must therefore entail appropriate 
considerations regarding representativeness and relevance. 
From the analysis carried out, it emerges that the elements 
influencing the selection of plants and products to be 
included in the study are: 

• Geographical position of plants and eventual company/ 
group affiliation 

• Plant productivity 

• Process technology type 

• Fuels and raw materials use 

• Product typology 

Besides, in the development in the methodology, all 
sections referring to product-specific details are replaced 
with the same type of information as average values for the 
sector under study. As resulted from the analysis, it is 
recommended to assess the consistency of the following 
aspects: 

• The product description may only refer to the general 
framework for using the product with limited informa¬ 
tion on technical specifications 
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• The calculation rules referring to specific data may be 
neglected 

• The recommended use of generic data for a specific 
material supplementing a product-specific PCR docu¬ 
ment may preferably be replaced with average values 
representing all the manufacturing sites for that specific 
material and the region under study, as appropriate 

• Selected environmental impact categories may be omitted 
if having a more restricted regional relevance compared 
to the overall regional coverage of the Sector EPD 

With regards to the cement production in Italy, the 
definition of the required data and data collection proce¬ 
dures for the inventory phase of the LCA study has been 
based on the following particular considerations: 

• Data concerning clinker and cement composition, as 
well as data for energy consumption, must be provided 
by the producers 

• Data concerning infrastructure can derive from selected 
database, with reference to the specific production 
volume for every plant 

• Data concerning road transports for raw materials and 
fuels, atmospheric emissions (including dust) can be 
referred to clinker, firstly, and then normalised for the 
functional unit 


3 Results and discussion 

The first part of the study has regarded the pre-inventory 
analysis aimed to the sample selection for the case study 
presented in terms of representativeness. A preliminary 
technological screening has identified seven plants homo¬ 
genously dislocated in the Italian territory. 

In the selected plants, the kiln with multi-stage pre¬ 
heating and pre-calcination is the predominant technology. 
This reflects not only the Italian subdivision, representing 
about half of the Italian kilns and half of the sample kilns, 
but also the indications on the best available techniques. In 
fact, the reference document for cement deriving from the 
Integrated Pollution Prevention and Control activities of the 
European Community (European Commission 2000) asserts 
that, for new plants and major upgrades, a dry process kiln 
with multi-stage pre-heating and pre-calcination is the best 
solution. For the analysis, this kiln that is actually the most 
present in Italy and Europe is considered to be fed both with 
fossil fuels and with alternative fuels. 

It has been then assessed that the sample presents a 
production spectrum (Fig. 2) that is congruent with the 
cement typologies production distribution in the country 
(AITEC 2007). Besides, owning to the marked prevalence 
of CEM II production with respect to all the other 



CEMI CEM II CEM III CEM IV CEM V 

cement type 


Fig. 2 Cement typologies production for the selected sample 

typologies, it is worth delving into the particular analysis 
about this product branch, as a deepening study, although in 
this paper the environmental results are presented for the 
average cement only, as illustrative example. 

With regards to the plants productivity, the total cement 
production in the selected plants results to be equal to 13% 
of the national production. 

The analysis has been finally focussed on energy con¬ 
sumptions. Table 1 shows the energetic data of the selected 
plants, compared to the values of the average Italian 
performance (AITEC 2007). 

Once evaluated the representativeness of the sample, the 
environmental results of the case study to be included in the 
Sector EPD are here presented. 

The environmental impacts highlighted in order to 
compile the information requested by the declaration are 
reported in Table 2. The results are therefore referred to the 
production of 1 ton of representative average cement, where 
“representative” is referred to the selection of the panel of 
typical cement plants applying the most representative dry 
process technology and cement types, raw materials and 
fuels, whilst “average” refers to data source, in fact average 
data, are derived from real industry data. In particular, for 
every selected plant, the analysis has yielded the results 
related to an average cement that includes all the typologies 
there produced; then, the average profile is derived from the 
average values of the plants constituting the sample. 

The relevant gas emissions related to global wanning in 
the life cycle inventory compiled in this study are 
constituted by carbon dioxide (CO 2 ) direct emissions from 
the kiln. In the analysis of the substantial quantitative effect 
of CO 2 emissions, these data are in accordance with what 
stated by the Intergovernmental Panel on Climatic Change 
(Houghton et al. 1996) that sees the production of cement 
as a relevant industrial source of CCB emissions. The 
homogeneity of the estimation procedures is guaranteed by 
the compliance of the monitoring and reporting guidelines 
of the EU Emissions Trading Scheme (EU 2003) and with 
the flexible tool for accounting and reporting CO 2 
emissions developed under the umbrella of the Cement 
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Table 1 Energy consumptions for the selected sample (all data are referred to 1 ton of cement produced) 



Electricity (kWh) 

Natural gas (m 3 ) 

Coal (t) 

Heavy fuel oil (t) 

Non-conventional fuels (t) 

Sample average 

115 

0.88 

0.068 

1.19x 10~ 3 

4.81 x 10~ 3 

Italian average 

109 

0.87 

0.063 

2.32 x 10~ 3 

3.72 x 10~ 3 


Sustainability Initiative of the World Business Council for 
Sustainable Development, i.e. the WBCSD Cement CO 2 
Protocol (2005). 

From the analysis of the data collected, global warming 
potential category exhibits a rather uniform distribution, 
where the most significant contributions come from the 
plants that show the major impacts also for ozone depletion 
potential and consumption of non-renewable resources 
without energy content. This relationship is clearly visible 
in Fig. 3, in which the environmental impacts for the 
average cement produced in the seven plants constituting 
the sample are compared. 

Apart from waste production that seems more specifi¬ 
cally linked to the plant characteristics, it can be deduced 
that, globally for every category, the distribution appears 
rather uniform. In the survey, it has been observed that the 
plant showing impacts standing notably out against the 
average, as concerns photochemical oxidation and, above 
all, acidification and eutrophication potentials, finds the 
main reason in the contribution of the direct emissions from 
the kiln. In particular, it seems that Lepol kiln typology has 
a strong negative influence on the atmospheric emissions. 
This effect is directly transferred from clinker production 
stage to cement production stage and then maintained for 
every typology, including CEM II. The notable variation in 
certain categories between a single plant and the rest of the 
sample therefore finds its justification in the process 
technology. 

Moreover, in all the plants constituting the sample, it 
can be remarked that the relative contribution of the 


different phases of the life cycle remains almost unchanged 
for every impact category. In particular, direct emissions 
from the plants present a significant contribution for GWP 
(more than 80% for clinker production stage), EP (more 
than 50%), AP (more than 40%) and POCP (more than 
10%). 

The impact deriving from clinker production stage is 
highly predominant in the core module, for every plant and 
consequently for the average profile. This contribution is 
seen to be slightly mitigated in the category related to raw 
materials use, but the specific contribution related to the 
further processing is found in the consumption of renew¬ 
able resources with energy content, mainly owning to the 
energy use necessary for clinker and additives grinding 
phase. 

In Fig. 4, the characterisation of a single plant from the 
sample selected is reported as an illustrative example. All 
the plants in fact show clinker contribution as the prevalent 
impact share for every impact category. 

The main potential source of variation in the results, as 
regards the different cement typologies, is the amount of 
clinker. It also emerged the environmental burdens for 
CEM II production do not significantly differ from those 
relative to the average cement. 

4 Conclusions 

The present paper shows the application of LCA for the 
development of a Sector EPD, through the analysis of a 


Table 2 Environmental impacts 
and resource consumptions (all 
data are referred to 1 ton) 


ODP ozone layer depletion, 
POCP photochemical oxidation, 
AP acidification, 

EP eutrophication 


Impact category 


Cement 

Standard deviation 

Global warming (GWP 100) 

kg C0 2 

769.34 

74.05 

ODP 

kg CFC-11 

4.95 x 10~ 5 

8.34x 10~ 6 

POCP 

kg C 2 H 4 

0.15 

0.03 

AP 

kg S0 2 

2.05 

1.00 

EP 

kg P0 4 - 

0.33 

0.18 

Non-renewable resources, with energy content 

MJ 

6.17xl0 3 

1.03xl0 3 

Renewable resources, with energy content 

MJ 

108.35 

217.67 

Non-renewable resources, without energy content 

kg 

1.36 x 10 3 

1.20xl0 2 
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Fig. 3 Characterisation of the 
cement production process— 
comparison of the seven plants 
selected 
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case study, i.e. the production of cement in Italy. The intent 
of the research is to provide an example of formulation of a 
methodological approach for the redaction of an Environ¬ 
mental Product Declaration providing an average environ¬ 
mental profile. 

The research highlights that a targeted analysis of the 
sample representativeness is required to support the robust¬ 
ness of the selection in view of the successive verification 
process. At the same time, some methodological choices have 
to be established in order to define the procedural criteria on 
the base of the transition from a product-specific to a product- 
type declaration, as regards product description, calculation 
rules, data quality, impact categories etc. 

The LCA results presented in this paper could be 
published in a Sector EPD for the case study, once the 
revision process of the Product Category Rules, in order to 


extend the application spectrum to product-type declara¬ 
tions, is completed. 

In particular, the analysis of environmental results 
indicates clinker production stage as the main driver for the 
potential environmental impacts. Moreover, it can be 
concluded that the environmental profile is based on a 
homogeneous data distribution; global warming category 
particularly shows a uniform profile, demonstrating a high 
homogeneity of the sector production in the country. 

In conclusion, the life cycle approach applied to the 
Italian average production of cement shows that LCA 
represents an environmental management tool able to 
communicate environmental information by the type III 
environmental label EPD, i.e. the Sector EPD recently 
introduced by the International EPD® system, following 
common rules targeted for a product-type declaration. 


Fig. 4 Environmental impacts 
and resource consumptions of a 
single plant 
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